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Іп order to gain sone understanding of droplet interference 
during burming, experiments have been conducted for the determin- 
ation of the evaporation constant and flame shapes of two closely 
spaced n-heptane droplets burning in alr. Droplets of ap »roxinately 
the seme and of different diameters were used at various distances 
between the droplet centers. 


Experimental results on flame chaves and evaporation constants 
for closely spaced droplets show somewhat surprising behavior. This 
the apparent flame stave shan;zes very little during the buminr of 
the droplet. The square of the dronlet diameter decreases linearly 
with time for fixed spacing between droplet centers, at least ritnin 
the exnerinentcal limits of accuracy. Since seometrically different 
conditions are produced continuously daring burniny, the observed 
independence of the slope of plots for the square of droplet diameter 
vs time is not obviously expected. furthermore, for droplets of 2 
different avereze initial diameters y the frecuency, K" = Kı/(D) ) 
where XX! is the usual evaporation constant, is well represented as a 
unjvergal function of the initial spacing between droplet centers 
(C+D) or adjacent droplet surfaces (C°). 


The evaporation constant, K! for constant ЭР, and the frequency 
K" for arbitrary values of D°, increase at firsk ag C ` 48 rošuced 
and then decrease again. For lurpe values of C , K! approaches the 
numerical value measured in studies on the burning of single droplets. 
This behavior can be understood in terms of a conpetition between heat 
losses to the outside from the flame front surrounding a single dro” 
let, wnich decrease as the droplets are brought tosetner, &snd oxy;ei- 
deficient atmospheres, which are more likely to occur for very small 
valies of С”, 


Althoich an acocptable empirical correlation of experinental 
aeasurements has oecn obtained, the processes which determine inter- 
ference during droplet burning are as yet noi understood. In view of 
the possible vraoctical importance oi isiterference during burning in 
5oraàys, cdiltlo-a) laboretory studies on the burning of simple yeo- 
m@tric urrays, other ав сто dronlevs, aryéar to SB гла зачини, 
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Å considerable numbes of theoretice] зло ежрегге е) papers 


1 : 2. с 5 x ο 1 αρ 5 ο... s E 2-:84 
nave beer piblisnod ос Ue aurmiags of біл 26 droplets ol 


ded froma fune quurts fibers ond Liruilng ia un oxidizis. otoospnere (5). 


A reasonavle tneoreticai prediction of mass burning rate for sir le 


droolets can be obtained on tie assunntion tnat mass transmort Uy 

fasion to the Llane surface and host couduction io the burning d 

control tne burning rate (|). 
Recent]; an atteapt hes реси sede by Graves and Verstein at 


NACA to utilize the results 09:41:64 iu sinrie droplot studies for 
the description of burning reves in svrays (5};. These cuthors star t- 


ed with the results of ол inportant tneoretical study carried out 


sone years ago by Probert (7). Probert nade the foliowin, assum 
(a) The spray particle size follows the Бозіп-Бавт- 
ler distribution lan, 


E fi 
Ко ШТ 


where w equals the volume fractlon or 
weight frücil.on of Te spray, compomed ог 
drops with dizneters greater than D, D! is 
called tho size constant, and п is usually 
referred to аз tho distribution constant. 


(b) The rate of birnins of the droplets is taken 
to oe proportional to the first power ov bhe 
droplet dianeter, In this case lt is easily 
shown thet 


DÊ = (D?) kie 


where D is the droolet diaueter ot any 
time, D is ihe initial diaxeter, and x! 








which has the dimensions of area per 
unit time,,is known әз the evaporation 
constant, 

Probert nus 5Ώοτ how to compute the percentece of aunvurmed 
Fuel as a finetion of y τιν / De for values of n bet:zeen 2 and 
L, where 5, is the residence time of the miming droplets. 

Кесе іу correlations similar to those of Probert have been worked 
cut [or a¿ronlet distribution lawa other than the Fosin-Remmler dis- 
tributicr law (0). 

Equation [2], which relates droplet diameter to the burning 
tine, is krom to correlate all of the observed results for the 
sveady ourning of sinzle fuel droplets in an oxidizing atnosrhere 
(д). Therefore, it is of obvious interest to determine whether or 
not tre value of the eyanoratlon constant, «', for single droplet 
theory or experiment has anv relation to the value of К! apzro- 
priate Гог apray combusticn. Graves and Gerstein attempted to 
answer tnis question by measuring the combustion efficiency ss a 
Yunetion of oxy ¿en concentration for а singile tuoular combustox 
usin iso-octane as fuel гікі countercurrent injection. They com- 
pared observece conbustion efficiencies with calculated comoustion 
efficiencies usin: Probert'!s theoretical analisis in conjunction 
with valies of K! measured for the burnin; of sinzle droplets. This 

osparison showed that all of the observed resilts could not be ex- 
niained unless spray combustion involves effects, at least for oxygen 
concentrations below 2l percent, wiiieh can be izmored in the burning 
Gf single droplets. In connection with the use of single droplet 


data Zor studies on spray combustion, it is therefore, of obvious 








E 


importance to carry out laboratory studies on interference be’ 


droplets durir, burning. 








11, таю RM Ln UD OB Tilo Buil πο OF ΤΟ... 
: 1 


nem ТАБА DROPZET. 


1, дАагрегеіле 





In order to record tie flene shape and the decrease in drenlet 
diameter with tine, the droplets were sussended on thin quartz fibers 
which were secured by meärs of a Sauereiser ceme.t to a uetal rod. 

Tne rod was bent at ar aile of 90 derrees at one end to insure а 

lar 8 suprortinr sarface. “ne rod was supported on 8 stand by Metns 

of a clamp. Rods of varios dlameters were used or ditierent minimus 
SpacinrzS bet:eer Ue anijscent sirfaces of the drorlets, C" (sec Fir. 1). 
The ribers were enclosed in a circular slastice 0006 of several i.ches 
diameter in order to eiizinete ambient air cırrerts. cin Де droplets 
or fuel were suspendeu fron tne fibers by forcing fuel tnrough a 
nyoolers:c neeile onto tne fiber. The droviet diameters veriea m 
‚117 to .2.2 cns. Tie droplets were reasonably spherical as saown іп 
the photo. ran, of Fi;. г. 

The дрога were ісіі%еа су usin. en aunto.obile isnition 5: stem 
connected to electroues which stradaled the two quartz ribers throu,a 
holes in іле tube (see Fi . 3). “his method of ignition vas found to 
be useful ror values of C? less than or equal to O.J ous. For runs 
B C flier tnar: O.:3 ens, a match wis used in order МО 161106 the 
droplets. 

An electrically driven Arriflex 35ra movie camera was used гог 
pistocravhin- the burnin droplets. In order to nhotocraph tne flane 
front, 3 100 watt bulb was vcicced behind ena off to one side of the 
burnin; drcps. Tais íetiod silhouetted the drops and also left tne 


flame front visible as shown in Fir. 2. A ten inch adapter tube and 








teiephoto lens were ezplo;ed ti січег to obtain as large cn ino e 
ав го551016 on each ‘rare of fiL: Kodak Plus X and Козјак Super АХ 
films were used vith apertures of 16 and £5, respectively. 

£ stroboscope served as tiiir staniaru. A ten inch circuler 
alucinum plate, with tnree holes nlaced 120 de recs anart, was 
весагеа to 5 75 ЕР constant sreed movor givin,: 3.75 Slasnes rer 
second. The s:robuscope was placed uirectly behind the Бъгс πρ 
drons. The canera speca ваз &djusted to alzost 25 frases ner second, 
as deteruined from observations of the strcboscore. 

A 3/32 inch bell bearing was photovranhed at the be.innin- of 
each 100 foot roll of film used, The image servei for calloration 
and was obtained under the same focusin- conditione 9s for the burning 
dro»lets. 

The film was measired bw usino a micrcl'iln reconier and a 
steel scale /raii:aitod in rillizeters.  T»o measJrements sere iade 
on éAch ero» rer fraie; a&:ely, the two пегрела г цаг diameters 
inclines 115 dewrees to the major end minor axes in the plane of 
ooservation, The mear: value of these two гейц | т.5 was recorded as 
the "effective diameter" of toe го е. Iv is easily shom that 


* 


if the major end minor axes do not differ ;reutly, as was the сасе 
in our experimente, then the volume of a sphere with the measured 
effective diameter is not ¿reetl, aiffe:ent from that of tne orolate 
spheroid, nich actially corcesiosis to the shape of our droplets. 
In zost cases measureuents were taxen from ismition to cun out ana 


recorded approximately every fiftn or sixth frene., The flame shape 


parameters 8, 82) Dy» ami 5, (sec Fis. 1),ьеге 2150 mecsurea, 





B. Lxperinentol Tesultis clating to Flase Имре and пиш; Fate 
Fxperine:tal studies were carried out for tro statiorary n-heptane 
droplets in oir and cnowed that tne square of the droplet diameter, 85) 
was @ linear function of the time, i, гот соо of the bumine droplets, 
at least within the limite of experinental accurec;. The (lame shape 
parameters were found to very renarykabl: little as the dronicts burned. 
In Firs. ц to 20 aad in 22016 I ave gunuarized all of the observed ex- 
perinental results. ie (lame shape parameters are plotted 25 funeti 
of tise for those sets oi data гог wien they were measured. “he squares 
2 S α P 
1 and Dos are plotted as a fiction of the 
tine for all of the weasurements. jesd" straight lines have seen 


of the droplet dianseters, D 


drawn through the experinentelly determined points excep. for those 

casos in which the data were not adequately represented bt; linear com 

relations. Ir) SGue Céses iue measareu Guta suz est periodic varlations 

of observed rarausters (see, perticulariy, Firs. 23 to 20). Duta of p* 

as a function of i, watch could nov ре correlatea by straight lires, 

have been 1,nored in subseyuent atteunts at finding univercal correlations. 
In several instances, vhore агор| съв of ггегбіу aifferest sizes 

were used, observations were possible оп the larger reraiing droplet 

after the sunlier droplet had burted out. in nost of these ceces the 

slope of tue ος ve 31 сэтуР 28013201 passer abruptly und yield 

date in fair acreenent wlth too Lco gi; le dirnlot rests (E!z 0.258 

си“ /зес) after ‘the smaller ποσο ned boreel coz сису (тее Έλδει 16 


E x > : гүү? τα z Ph 
to 22). Гог droolets ol nearly өшсе) Jileneters (0. - 22) The eveoor- 


ation constants 2 arai 5 аге „early emal {sce Гі в. 4 io 17). 
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А. Fvanoretion Constants 





If the evaporation constant, K', of a stationary Siel droniet 

ispenued from & quartz fiber is moaified es tensively bi the presence 
of a second drerlet burnin; in close preximity, then one would expect 
the value of X! to depend both on the instentaneous vzlues ог the 
droplet aiareters art on the distance between the droplets. Tr other 
woris, one might expect КІ to te a function of the time. Contrary 
to this idea, it has been found that K! is cosstant, within the 
experimental linits cr accuracy, for two droplets of n-heptane 
burning in close proxinity. Ir fact, es will ve shower in ~reater 
detail presentiv, the observed valves of К! seen to denend oniy 
on ione initial cropiet cianeters 2.1 on ihe initial soacing between 


tae droplets burnings in air, 


The observed values ol Xt = (1/2) (1 + Ky) for droplets in 
which D, and 25 did uct differ by more than 20% ere plotted as a 


funetion of C? in Five 2%. reference to Fi,. 29 shows tnat the вх- 
perimertel results fall rou, hly into two categories denendin; on tm 


initial averae droplet dieseter D = (4/2) (DA + ро). The numbers in 


3 


Pis. 29 correscond to the numbers of the ricures in which the raw data 


or Š, vs t asl of 25 vs t are shown (Fies, l to 17). Reference to 


Pic. 27 Shows t.8t the аусгасе өуасогабіоп constant increases wien 
C" is reduced from lar er valoes with ne.ll;ible Jroplet interference, 
rresinably because heat losses from „ле flame surfase zre reduced 


oy the orcxiaity of a second heat szirce ror sufficiently 3:811 


2 o == : К : 
values of C; К! геаслев а мехіссли and then decreases асан 
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оху ег samiy furnisNee Ll, convection And: 
of Оле эгоговео тізімге the махі лам іп slote of K' ve C 
throu,m a balance vetwesn UO Opocsi"y factoro, vizi, мсстей иа єг 
іо055-ап4 бесесбавес суу сп солшау. The prouqsed MVE TPG CoG ee 
appliceuble to spray combustion, way be of cansiderauble nrictical 
ако г tartes 

A ranber 2f atlemnis sere пае to relate K! mith sim 
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e scatter of exper Mertal points ijr 41  єгєлб у21, 185702 0 


efforts Were, however, unsuccessfui and su, ‚est Lit "Ке ονω obation 


corstart, K', which is intevende nt cf initial uroslet стаже вг ΤΠ 


single droplet studies, loses its si пи? г сапсе ёз a basic comme taa 


parameter Гог tro Jroslewseuuriing mh clote ОогЭХЁ 10), Жала 


not this ccncissicn a> Nies to Spreads camict се said wa OMM 


Qxper imental work, in tile Heantiwe, nowever, 11 alkears πας ШТІ 


einer proof, әәсізсасілізу оС ое droplet oam ike @eletion D 


K't, used in Probert!s anal; sis, 15 subject to sone question. TAG Tact 
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is easily shown from plots of C/D ve D that (nearly) inter- 
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sectin: 


“2 


curves ere charecterized 07 ¡reatly different volues of 
= . FO I 

Af if the values of D are different. In cther Woris, ІЛЕ толас 
`. 


oi the evaporation constint is determine] privsarid: hy the initial 


conditions and, ІТ at 511, ozly to a lcs?er Bxternt dy ΝΠ. 
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В. Eva oration Frequencie 





: ea >, = ο 
Іп узет ог Lite apparent dersenierge of Xt o, D, ctte"pPs 
ES салы С Шаа EOS 
were made to find a simnle function of Kt and D whion would 
24 C а 1 E E . E Τὴ Ё 
depend only on C or on @ imewn function о: C ami. Пай 
obvious choice is the ratio Fu = Kt/ (5 ү to which 
tne evasoraticn ireqaoncy, 
In Fi s. 30 to 32 же neve plotted К" as a function of C, 
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irs. 3 το 

snows that a fair correlation c? all of the exverinental vata hes 

pee: obtained, thé sostier deing nerhasgs smaller in the 21005 01180010 

G and C + D 35 abscissa tzan in the plot usin: tne dimensionless 
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quantity C'/ D. Тл the absence of an adequate theory comceriin; 

Zzroplet interference, the si nificance of ihe observed "correlations 
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І. Еһ, ҺАРЫ 
The flame shapes for tho aropieio, as for зіп, 1е arojleis, are 
detesined laur cly by convection cirrents, A qualitetive uescrirtion 
of “lane shares cen be riven on the basis of availeble ex:erinental 
mezsu:ements. 
А. Flame ¿hapes for Single Stationary Fuel Droplets turning in iir 
According to an elaborations of observations by Kumagai end Kimura 
(9), a realistic description cas be obtained for the ¿lame shape sur- 
rounding a burminc sinvle, stationary, droplet of Mel in air by 
ailowing vor the influonce of free convection. 
s pumin.” uel drocilet im air must proce rree convection 
currents. in Fi;. 33 We enow a8 schematic ala ran of tne flame 
shape Сог 8 51:36 iroplet. е shall assume tnat the convection veiccity 
corresponds to @ uniform flow with velocity U at some distance upstrean 
‘rom the initial undisturved flame front. Tne combination ot arming 
aroplet end convective flow then acts as а source in e uniform Flow 


field and, at steady burning, establisnes the flow pattern corres cni- 


in, to a half body as lower voundar,;. The stirean surface гој п the 
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Tie presenv discussion is bascd on ideas forzuletea оу L, Lees and 
ER .. Penner, 
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nt of аз dividix : initially ps 


¿vom the cource (fuel droplet) :nd the stream- 


This situation is, nowevéry 
and ruei across te stream 
at tne 
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and air are initiclly equal.  CrODESDIT 


creadbenvs are established длгрли ЭФОФЕ 


sport of fuel and oxy өп 


mixture σους to tne stream surface, thereby 


surface a fiamc surfaco, 


Sleeved around the stream surface 


dianeter 


1108. iscving with 


vU as the approach strcaz and ino fuel 


vapor. Hence cenciticns are established for the iormstion of Er 
overventilated diffusion Clere ana cho flane 063215 h can presun- 
&bly be calculated, ir first a 4 roxinetion, from the ciussical trezt- 
ment of borke ard остане: Гог difiushen flames. 
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of free convection is, i 
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fiel droplet, f. = density ef fuel vanor) 
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in a unitorm ¿low of velocity Us the upper flame Surface Dar be 
described as the flame Ўгоп for & cylindrical gairfasın Tree ката 
the inside cylinder of diameter b and the flow velocities or fuel 
and air equal to U, 

Ths postulated descrintion of the flame surface leaus to resulis 
wulen аге in accord with the observat:ons of Yumu;ai and Fiuura. “nus 
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welocity of 2101 тазог, oke Mould ёхрєсї that L «nd пр are oro- 
Корол 10 tecn other, 


Thus 


j =L [6] 

since ny is know to be proportional to ine diameter os Ме ourring 
fuci droplet. alac Ὁ anusuli be 2 constant fora ¡veni ..e1 atop} 
let end oxidizirg medi; Kamarai and i (9) Jind Ὁ to remain 


unchanged, for examole, for coitane oil as ine droplet diaucter was 


increased from about 0.07 to 0.12 са, 
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an „iven in Equation ІЛЕ 15 in accord both with the pictore оі 8 
lower flame surface correscondine to ine stren: surfuc. end also «ith 
the following consid@rvations. Xost oí twe Өпегеу/ trams οτι ιο." 
droplet occurs fron t6 upper flauc sari&ce,. Te arca af tuis surface 
(for h2b) is roughly proportional to bh. Hut for s cylinarical 
aAlffus.on flame h AÑ Ue hence une llene surracco varios s v^ 

The ener,y transport to the fuel aroplet is proport,onal to the product 
of ylane surfuecc and tenperacvure cradient ui іш lane G:irlece. The 
latter quantity would be expected to very roug:üy as 1/b. Finally, 


tue toral energy transport to the fuel droplet must be broportional 


оа Py Treretore, 
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Althouga the picture of the forzation of a heterogeneous diffusion 
flame piven above seems qidlitativel: correct, it is ap arent tias a 
complete solution of the problem under consideration ος. τοῦ бе оо- 
tained without a quantitative Әсгізвіз of erersy transport to the 
dronlet from the flame boundaries, However, the qialitative consicer- 
ations based on the work of Kuna, ai end Kimura and sketcnea above 

mest that the following ілсогсалі results will be obtalsea: (a) 
Ы weakly derendent cn flene shape; (b) Y ani A proportional to 
гж 


D; (c) h proportional to b М) b intewendent of Dr 
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For two n-heptane droplets buraiii,; in close proxi.ity it has 
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drovlet mimine Furthermore, refererce to Pics. Ц to 0, Fir. 15 en 
Бігз. 1) to οὗ showtwt the retio of b to 2 is not sensibly 
dlirorent, ος σα ος ana does not see to depend siron lg sor c 
in some casos, the divtences of Uw floxo Surfoces fic the drop- 
let surfuücoo remained cunstont dirin; burnluz (sec Pip. 2). 

Тһе croplet spucing paraseter С 45, os course, determined 
tura h the seonrotric arranrenent. jug 
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cedless to say, iuo tine dependence ог С is well represeried by; 
Byiation [7] , as ahown in Flo. 3h. 
Ve COLCLUSIOUS 

she investivations of droplet interference during During 

described in this report have shown a umber of u.vexpectol results 
Woieh ma, well be of i:mportance for à fundanental andorstandlu, 
Spray combustione In particular, the fact that the evaporation 
constant is no longer indecendeni or drovlet diaseter for fixed 
өрәсіпс requires further study. An obvious extenslon of “he тгосег% 
experimental pro; ran leads to bumini; rate studies on 81:016 своего 
arrays, Buch as five droplets. Ii is also uprérent thar some Zunde- 
mental ticoruiical studies on interforence 421142: Ками г; are re- 
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FIGURE |І. SCHEMATIC ARRANGEMENT OF FLAME 
INTERFERENCE EXPERIMENT WITH TWO DROPLETS 
BURNING IN CLOSE PROXIMITY 
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PHOTOGRAPH OF TWO n-HEPTANE 
DROPLETS BURNING IN AIR (07- 
О.І8іст, О?- О.І74ст, С%-О.ІІӘст) 
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FIGURE 4. EXPERIMENTAL RESULTS FOR TWO n- 
HEPTANE DROPLETS BURNING IN STILL AIR (0?=0194 
cm, D2=0.66cm, С%-О.О2Ост) 
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FIGURE 5. EXPERIMENTAL RESULTS FOR TWO 


n^ 


HEPTANE DROPLETS BURNING IN STILL AIR (D?-Ol8lem, 


D?=0/74cm, C*=0.114 cm) 
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FIGURE 6. EXPERIMENTAL RESULTS FOR TWO n- 


HEPTANE DROPLETS BURNING IN STILL. AIR (D?2O166 
cm, D2=0.154cm ,C°=0.183cm) 








πο 


Flame shape parometers, ст 





С, ст 


ш 2 4 6 8 0 12 14 16 18 20 22 2.4 
fime, sec 


FIGURE 7 EXPERIMENTAL RESULTS FOR TWO n- 
HEPTANE DROPLETS BURNING IN STILL AIR (D?=0192 
ст, О2-0176ст, О2-0.23О ст) 
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FIGURE 8. EXPERIMENTAL RESULTS FOR TWO n- 

HEPTANE DROPLETS BURNING IN STILL AIR (DP= 0165 

cm, D2=0.142cm, C?-0264cm) 
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FIGURE 9. PLOTS OF D vs time FOR TWO n HEPTANE 
DROPLETS BURNING IN STILL AIR FOR VARIOUS C° 
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FIGURE IO. PLOTS OF D'ys time FOR TWO n -HEPTANE 
DROPLETS BURNING IN STILL AIR FOR VARIOUS C? 
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FIGURE |l. PLOTS OF D vs time ond C vs time FOR TWO 
п-НЕРТАМЕ DROPLETS BURNING IN STILL AIR FOR 
VARIOUS C? 





-28- 


, 





Е 
(2 
C 
`Ë 
| 
К- ОО7О O 
= 
К:0070 
О 2 4 6 8 lO 12 14 16 18 20 22 24 
time, sec 


(D?=0.124cm, D2= 0124cm, C*-O.2 35cm) 





Ш 2 4 6 B8 ΙΟ 1,2 14 1.6 18 20 2.2 2.4 
time, sec 


(D°=0.135cm, D2= O.11%m,C°= 0.313cm) 

FIGURE I2. PLOTS OF D’vs time and C vs time FOR TWO 
n-HEPTANE DROPLETS BURNING INSTILL AIR FOR 
VARIOUS C° 
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FIGURE 13. PLOTS OF D'vys time and C vs time FOR 
TWO n-HEPTANE DROPLETS BURNING IN STILL AIR 
FOR: VARIOUS C° 
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FIGURE 14. PLOTS OF D'vs time and C vs time FOR TWO 
n-HEPTANE DROPLETS BURNING IN STILL AIR FOR 
VARIOUS C° 
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FIGURE I5. EXPERIMENTAL RESULTS FOR TWO n- 
HEPTANE DROPLETS BURNING IN STILL AIR (D?20.43 cm, 
D2-O.142cm, 0°=0.533 cm) 
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FIGURE 16. PLOTS OF D ys time ond C vstime FOR TWOn- 
HEPTANE DROPLETS BURNING IN STILL AIR FOR 
VARIOUS C? 
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FIGURE I7. PLOTS OF D'vs time FOR TWOn- HEPTANE 
DROPLETS BURNING IN STILL AIR FOR VARIOUS C? 
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FIGURE: 18. EXPERIMENTAL RESULTS FOR TWO n- 

HEPTANE DROPLETS BURNING IN STILL AIR (DS=0.208 

cm, D3=0.155cm, C°=0.126cm) | 
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FIGURE I9. EXPERIMENTAL RESULTS FOR TWO n- 
HEPTANE DROPLETS BURNING IN STILL AIR (D?2O. 209 


ст, 02-0.17Ост, 02-О.352ст ) 
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FIGURE 20. EXPERIMENTAL RESULTS FOR TWO n- 
HEPTANE DROPLETS BURNING IN STILL AIR (D?=0.198 
cm, D?=0.140cm , C°=O.375cm ) 
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FIGURE 2l. EXPERMENTAL RESULTS FOR TWO n- 
HEPTANE DROPLETS BURNING IN STILL AIR (0%= 
O.l67 cm, 025 O.ll5 cm, C° = 0.520 em) 
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FIGURE 22. EXPERIMENTAL RESULTS FOR TWO n- 
HEPTANE DROPLETS BURNING IN STILL. AIR (D9-O.I60 


гт, 08-013Ї ст, С9-0532 ст) 
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FIGURE 23. EXPERIMENTAL RESULTS FOR TWO п- 


HEPTANE DROPLETS BURNING IN STILL AIR (D?=0.192 
ст, О?-О148сіп, 6%-О.О2бст) 
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FIGURE 24. EXPERIMENTAL RESULTS FOR TWO n- 

HEPTANE DROPLETS BURNING IN STILL AIR (D?=0.208 

` cm, D3=0.164cm, C’=0.150cm) 
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FIGURE 25. EXPERIMENTAL RESULTS FOR TWO n- 
HEPTANE DROPLETS BURNING IN STILL AIR (D° = 
O.l9lcm, D22O.I 7 8cm , C?202 4 6cm) 
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FIGURE 26. EXPERIMENTAL RESULTS FOR TWO n- 
HEPTANE DROPLETS BURNING IN STILL AIR (Df= 
0.192.cm, D2=0.180cm, C?-0.3 55cm) 
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FIGURE 27. EXPERIMENTAL RESULTS FOR TWO n- 
HEPTANE DROPLETS BURNING IN STILL AIR (D?=0.202 
cm, D¿=0.179 cm, 0%=0362 cm 
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FIGURE 28. EXPERIMENTAL RESULTS FOR TWO n- 
HEPTANE DROPLETS BURNING IN STILL AIR (DP= 
0.200 cm, D2=0.156 cm, C°=0.466cm) 
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FIGURE 33. SCHEMATIC DIAGRAM OF BURNING 


FOEL DROPLET. STREAMLINES IDENTIFIED 
BY ARROWS. 
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L. 28781 
 R$66 Rex 
Interference effects during 


burning in air for two stationary 
n-heptane droplets. 





